Galectin-9 significantly prolongs the survival of fully mismatched cardiac allografts in mice.
The involvement of T-cell immunoglobulin mucin-3 (Tim-3) in the regulation of solid organ transplantation rejection is largely unknown. We used galectin-9 (Tim-3 ligand) to evaluate the effect and mechanisms of Tim-3/galectin-9 pathway in an allogeneic heart transplant model. The murine cardiac transplant model from BALB/c (H-2d) to C57BL/6 (H-2b) was built. The recipients were administered with galectin-9 for 7 days from day 1 or day 3 posttransplant. The complete cessation of cardiac contractility was defined as the observation endpoint. The effect of galectin-9 on cell proliferation was assessed by mixed lymphocyte reaction. Histology and immunohistochemistry were performed to estimate the severity of rejection. The phenotype and cytokine profile of lymphocytes were analyzed by flow cytometry. In vitro, galectin-9 suppressed the proliferation of lymphocytes mixed lymphocyte reactions in a dose- and beta-galactoside-dependent manner. In vivo, galectin-9 treatment from day 1 to day 3 posttransplant achieved similar survival time of grafts (median survival time, 22.7+/-1.2 vs. 23.0+/-1.0 days). The prolonged survival time was associated with reduced infiltration of CD4 and CD8 lymphocytes in allografts. Furthermore, the intragraft transcriptional profiling in galectin-9-treated group showed reduction of IFN-gamma and IL-17 mRNA but elevation of Ebi-3 and galectin-9 mRNA. Flow cytometry analysis indicated that galectin-9 treatment reduced the ratio of T helper (Th) 1 and Th17 cells in the draining lymph nodes and peripheral blood. A short-course administration of galectin-9 significantly prolonged the survival of fully allogeneic cardiac allografts, which was associated with the suppression of Th1 and Th17 immune responses.